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ABSTRACT | The proportion of elderly people is growing 
worldwide and, with this, there is an increase of chronic-
degenerative conditions such as impaired balance and 
falls. The physically active elderly tends to an improved 
response in muscle strength, flexibility and postural bal-
ance. The present study aimed to evaluate and compare 
the grip strength and mobility of elderly people with dif-
ferent levels of physical activity. The sample consisted of 
44 elderly with 60 years or more, both sexes, divided in: 
18 elderly practicing volleyball adapted (AVG), 13 elderly 
practicing some physical activity (AG) and 13 sedentary 
elderly (SG). Grip strength was assessed by a hydraulic dy-
namometer and mobility through the test “Timed Up and 
Go” (TUG). Data were evaluated using the Kolmogorov-
Smirnov test, to check normality. The comparison of the 
results of the three groups was performed by ANOVA with 
Tukey post-test, with p≤0.05. The results showed that grip 
strength (p=0.008) and mobility (p=0.003) were better to 
AVG when compared to the other groups. It is suggested 
that the sports practice implement the gains in functional 
mobility and strength when compared to purely non-spe-
cific exercise and inactivity.
Keywords | Muscle Strength; Motor Activity; Aging.
RESUMO | A proporção de idosos está crescendo mun-
dialmente e, com isso, observa-se aumento das con-
dições crônico-degenerativas, como a diminuição do 
equilíbrio e as quedas. O idoso ativo fisicamente tende a 
apresentar uma melhora da resposta na força muscular, 
na flexibilidade e no equilíbrio postural. O presente es-
tudo teve como objetivo avaliar e comparar a força de 
Handgrip and functional mobility in 
elderly with different levels of physical activity
Preensão palmar e mobilidade funcional em idosos com diferentes níveis de atividade física 
Prensión palmar y la movilidad funcional en ancianos con diferentes niveles de 
actividad física
Dayane de Oliveira Macedo1, Letícia Mendes de Freitas1, Marcos Eduardo Scheicher2,3
1School of Physical Therapy of the Universidade Estadual Paulista “Júlio de Mesquita Filho” (UNESP) − Marília (SP), Brazil. 
2Department of Physical and Occupational Therapy of the UNESP − Marília (SP), Brazil. 
3Program of Human and Technology Development of the Biosciences Institute of the UNESP − Rio Claro (SP), Brazil.
preensão palmar e a mobilidade de idosos com diferen-
tes níveis de atividade física. A amostra foi composta por 
44 idosos, com 60 anos e mais, de ambos os sexos, di-
vididos em: 18 idosos praticantes de vôlei adaptado para 
a terceira idade (GVA), 13 idosos ativos (GA) praticantes 
de alguma atividade física e 13 idosos sedentários (GS). 
A força de preensão foi avaliada por um dinamômetro 
hidráulico e a mobilidade por meio do teste “Timed Up 
and Go” (TUG). Os dados foram avaliados pelo teste de 
Kolmogorov-Smirnov, para verificação da normalidade. 
Os dados foram comparados usando o teste ANOVA com 
pós-teste de Tukey, com p≤0,05 como significante. Os re-
sultados mostraram que a força de preensão (p=0,008) 
e a mobilidade (p=0,003) foram melhores para o GVA, 
quando comparado aos outros grupos. Sugere-se que a 
prática esportiva implementaria os ganhos na mobilida-
de funcional e na força, quando comparada puramente a 
exercício físico não específico e ao sedentarismo.
Descritores | Força Muscular; Atividade Motora; 
Envelhecimento.
RESUMEN | La proporción de ancianos está aumentan-
do en todo el mundo, y con ello, se produjo un aumento 
de las enfermedades degenerativas crónicas, como tras-
tornos del equilibrio y las caídas. El anciano físicamente 
activo tiende a mostrar una mejora de la respuesta en la 
fuerza muscular, en la flexibilidad y el equilibrio postural. 
El presente estudio tuvo como objetivo evaluar y comparar 
la fuerza de prensión palmar y la movilidad de mayores con 
diferentes niveles de actividad física. La muestra fue consti-
tuida por 44 adultos mayores de 60 años y más, de ambos 
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 INTRODUCTION
According to demographic projections, 33 million 
Brazilians will be more than 60 years old in 20251. 
Changes in postural balance and falls are among the 
most common changes related to human aging, and 
falls can cause considerable morbidity and mortality, af-
fecting quality of life of this population2.
The deficit in muscle function, range of motion and 
decreased proprioceptive and sensory responses (visual, 
vestibular and somatosensory systems) is a common al-
teration with aging; in turn, this deficiency interferes 
with the individual’s balance, predisposing them to a 
functional limitation and a higher risk of falls3-5.
Even the elderly presenting no changes in the 
performance of daily living activities (DLAs), 
the advancing age is associated with decreased mo-
bility and muscle strength4. In this context, the mea-
surement of the handgrip strength is suggested by the 
literature as a simple clinical measure in the tracking 
and identification of small functional changes, due to 
its association with the muscle function of the lower 
limbs. However, before adopting this practice, it is 
necessary that further studies are conducted in order 
to confirm this6. It is also known that the decrease in 
functional mobility is related to DLA and the predis-
position to falls7.
On the other hand, the practice of physical exercises 
on a regular basis by the elderly have been targeted by 
the World Health Organization (WHO)8, and it may 
play an important role in reducing the losses inherent to 
aging9. There is strong evidence of the positive effects of 
exercise training on physical fitness, functional mobility, 
DLA performance and quality of life10,11.
However, in the literature there are few studies 
which evaluated variables such as muscle strength and 
mobility in older adults with regular practice of guided 
physical activity, such as adapted volleyball, for example. 
This sport has been part of many Seniors competitions, 
even having their own rules for its development.
Thus, this study aimed to evaluate and compare the 
functional mobility and handgrip strength of older peo-
ple with different levels of physical activity.
METHODOLOGY
The project was approved by the Research Ethics 
Committee (CEP) of the School of Philosophy and 
Sciences (FFC), of the UNESP, Marília (SP) (Protocol 
No. 0426/2012), respecting the ethical recommenda-
tions of Resolution No. 196/96. All participants in-
volved were informed about the research procedures 
and signed an Informed Consent.
Sample
The study included 44 elderly aged above 60 years of age, 
of both genders, divided into 3 groups: 18 elderly practi-
tioners of senior-adapted volleyball (AVG), 13 physically 
active elderly (AG) practicing any physical activity unre-
lated to sports, and 13 sedentary elderly (SG). 
The participants on the AVG group were from the 
Society of Volleyball and Recreation for the Better 
Age (Grêmio de Vôlei e Recreação da Melhor Idade - 
GREVERMI). They would perform the activity three 
times a week, with duration of an hour and a half, driv-
en by a physical educator. The AVG aims at a sports 
practice for older people with changes in the rules of 
conventional volleyball in order to obtain a lower risk 
of injury. In this modality, the participant does not per-
form jumps during the pass, they retain the ball at the 
time of touch with both hands instead, they can hold 
four to five touches, instead of three, and the pass can 
be made with both hands and lateral deviation the body.
sexos, divididos en: 18 mayores practicantes de voleibol adaptado 
para las personas mayores (GVA), 13 ancianos activos (GA) practi-
cantes de alguna actividad física y 13 ancianos sedentarios (GS). 
La fuerza de prensión fue evaluada mediante un dinamómetro 
hidráulico y la movilidad por medio del exáman “Timed Up and 
Go” (TUG). Los datos fueron evaluados mediante el exámen de 
Kolmogorov-Smirnov, para comprobar la normalidad. Los datos 
fueron comparados utilizando el exámen ANOVA con pos exámen 
Tukey, con p≤0,05 como significante. Los resultados mostraron 
que la fuerza de prensión (p=0,008) y la movilidad (p=0,003) fue-
ron mejores para el GVA en comparación con los otros grupos. Se 
sugiere que la práctica de deportes implementaría las mejoras en 
la movilidad y la fuerza,cuando comparada únicamente al ejercicio 
física no específico y al sedentarismo.
Palabras clave | Fuerza Muscular; Actividad Motora; 
Envejecimiento.
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Individuals in the AG group were considered to 
be physically active when the exercise practice would 
occur, at least, 3 times a week, lasting at least 30 min-
utes, following the parameters of the Brazilian Society 
of Sports Medicine12. The sedentary elderly, despite 
being physically inactive, were independent to perform 
their DLAs. All participants were residents of the city 
of Marília (SP), Brazil. 
The composition of the sample had as an exclu-
sion criterion: sequelae of neuromusculoskeletal dis-
eases, limiting arthritis for the performance of the 
required functions, uncorrected visual problems and 
postural hypotension. Seniors making continuous use 
of antidepressants, sedatives and hypnotics were also 
not included in the survey. In the cognitive evaluation, 
conducted by the Mini Mental State Examination 
(MMSE), the participants who achieved a score ac-
cording to their level of education were accepted. The 
inclusion criteria were: 60 years of age or older, to be 
physically active or sedentary and to satisfy the condi-
tions of the exclusion criteria.
Instruments and procedures
Participants underwent an initial assessment with a 
semistructured questionnaire, for the collection of 
personal data, existing illnesses, medications taken, 
level of physical activity and the occurrence of falls in 
the last year. In addition to that, all patients under-
went the MMSE for cognitive screening13. Before and 
after  the evaluation procedures, their vital signs such 
as blood pressure, respiratory rate and heart rate were 
taken. Participants were instructed not to perform any 
strenuous physical activity before data collection.
Grip strength was measured through a hydraulic dy-
namometer by North Coast®, with adjustable levers and 
a manometer attached to the upper end. The test was 
performed with the participant sitting down in a specific 
given chair, shoulders adducted, elbow flexed to 90°, wrist 
in neutral position and slightly extended. Participants 
should exert maximum force, applying pressure on the 
lever against the base of the dynamometer, until its indi-
cator arrow reached a peak. They were instructed through 
verbal stimuli as for the timing of the strength move per-
forming, during an exhalation and without the Valsalva 
maneuver. The measurements of strength occurred three 
times, at intervals of at least one minute between them, 
alternating between the dominant and non-dominant 
side, always considering the greatest value14.
The assessment of functional mobility occurred 
through the test “Timed Up and Go” (TUG)15. This test 
assesses the level of mobility of the individual, measur-
ing, in seconds, the time spent by the volunteer to stand 
up from a chair, without the help of their arms, walk 
three meters, turn around and return. At the beginning 
of the test, the volunteer should be with his back against 
the backrest and, at the end, they must lean back again. 
The volunteer received the “Go” instruction to perform 
the test, the time was recorded from the voice command 
until the moment that the voluntary leaned back on the 
chair again16. 
Statistical analysis
The anthropometric data were presented as 
mean±standard deviation. The data were evaluated using 
the Kolmogorov-Smirnov test, in order to check nor-
mality. The comparison of the data between groups was 
performed using the ANOVA with the Tukey post-test, 
adopting p≤0.05 as significant. 
RESULTS
The characteristics of the participants as to the number, 
age and MMSE may be seen in Table 1. 
Figure 1 shows the average handgrip strength 
for all three groups. The AVG group averaged 
(30.11±11.69 kgf ) higher than the AG (21.23±8.18 kgf ) 
and SG groups (20.30±6.15 kgf ). The intergroup analy-
sis showed statistical significance between the AVG and 
the AG (p=0.02) and between the AVG and the SG 
(p=0.01). There was no significant difference between 
the AG and the SG (p=0.74) groups. Average values 
of functional mobility, assessed by the TUG test, are 
shown in Figure 2. The AVG participants performed 
the test at an average time of (8.06±1.01 s), significantly 
lower than the SG group (p=0.003) mean time. There 
was no statistical significance in comparison to the 
other groups (AVGxAG; AGxSG).
Table 1. Characteristics of the sample
Variables AVG AG SG
n (M/F) 18 (9/9) 13 (5/8) 13 (4/9)
Age (years)±SD 70.5±5.9 68.4±4.2 68.0±6.2
MMSE±SD 25.0± 2.1 27.3±2.3 25.9±2.2
M: male; F: female; SD: standard-deviation; MMSE: Mini Mental State Exam; AVG: adapted 
volleyball group; AG: physically active group; SG: sedentary group
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DISCUSSION
The present study aimed to evaluate and compare the 
handgrip strength and functional mobility of older peo-
ple with different levels of physical activity. 
The results showed a better performance of the prac-
titioners of AVG in both handgrip strength and mo-
bility, when compared to the members of other groups 
(Figure 1 and Figure 2). One possible explanation for 
the results found would be that the volleyball group 
practices activities in a more directed way, with higher 
levels of physical activity, minimizing the declines of 
aging, as well as muscle strength, balance and mobility, 
suggesting that older adults who practice this activity 
have less inclination to falls17.
The handgrip strength showed that the AVG showed 
greater strength than the other groups. It should be noted 
that the AVG group had more men than the AG and 
the SG ones and that, although the handgrip strength is 
identified as a predictor of functional disability, the re-
sults must be analyzed with caution, because the differ-
ence in the number of men may have affected the results. 
Furthermore, there is still disagreement on the literary 
use of this instrument as a meter marker of overall mus-
cle strength18,19. 
In the analysis of functional mobility, the comparison 
between the three groups showed significant difference 
between the AVG and the SG, despite the average 
values  for the testing being lower than 10 seconds for all 
groups, time length considered great for lower rates of 
falls20. In the time variable, the AVG also showed better 
results than the other groups, which may be explained 
by the type of physical activity performed, because the 
exercises would challenge the balance, having a greater 
effect on mobility and on the prevention of falls than a 
simple walk and muscle strengthening alone21. Karlsson 
et al.22 indicate that both supervised unsupervised 
(home) exercises bring reduction in the number of falls, 
since they have more than two training components. 
The literature indicates that practicing physical or sports 
activities, them being oriented or not, brings benefits 
to the elderly population, for it decreases postural 
oscilations, improving balance and the proprioceptive 
responses23-25, predisposing them to a lower risk of falls, 
improved functionality and quality life26.
Sherrington et al.27 described exercise recommenda-
tions to balance targeted exercises for the prevention of 
falls based on a meta-analysis. The authors reported that 
the exercises should challenge the balance in three dif-
ferent ways: changing the size of the base, the center of 
gravity and decreasing the use of upper limbs. However, 
for this practice to have results, there must be an estab-
lished duration of at least two hours per week.
It is important to note, in this study, that both the 
AVG and the AG had satisfactory performance in 
the functional mobility test, with a predominance of the 
volleyball group. One possible explanation for this differ-
ence is that the AVG practiced activities that, in general, 
are more challenging to balance when compared to the 
group of seniors who performed physical activities with-
out any guidance or the sedentary ones. In this sense, the 
adoption of public policies aimed at deploying senior-
adapted volleyball would bring benefits to this popula-
tion regarding the decrease of the risk of falls. 
CONCLUSIONS
In general, the results suggest that elderly who maintain 
a sports practice, adapted volleyball in this case, have 
better functional mobility and handgrip strength in re-
lation to the other groups evaluated. 
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